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Notes 
First three numbers refer to sheet number, 
remaining letters and numbers refer to 
standard numbers. 
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FENCE 
Snow Fence (Double height) eoooee sc ec ee woe © oO 217 ~- SF2 
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The sIarting poiit (3 Oelerrnized as follows :— 
A. Where the area crosses cervlr-line, stor? with the lower of the two cervér-/ire por. 
B. Where the oreq Joes ror crass certer lire, sor? wits the raugh? paugh A (Polat Closes’ 
jo cerrter sire. 
In Lise a the areas, proceed couritr clockwise on the right of cenrler-line ¢ clockwise 
Oo” the lef 
This method deals ertirely with triangles ¢ trapezoids, tee horizontal oisionces sorrririg the 


13 tortned by a vericol olstance (altitude) or center-line. The altitude /3 tound by subsraciing 


direct, the o/titude being rrv/tiphied Ly each of the two. Jr going trom a higher polit 76 a Joewer 
Pont the triangle or trapezoid /8 a runus quartily ¢ vice versa the quaritty (3 plus. Wher ore 
of the two pons 13 on center-line the Figure (2 2 tiargle, ofherwise (4 13 a trapezord. 

The formvla tor computing rhe area of ary sriengle or Trapezol” 13 the d/titude rrvu/iplied Ly 
the bose or.surn of the 605¢5 Aivided Ly Iwo. TAs Avisior 13 Jerre /os7 


bases ¢ the veritca/ Asfances torming the Wihifvees. Ore s17e Or Lach cere or trapezoid 


the elevations lrivolved 77 ed trom one port Jo another. The horizortal osiarices are read 
“pr 


SV3YV ONS SONILAdGWOD 8 S3SLON ONINVIS YOS QAYVONVILS 


BY -€0L 


— rm. Sis Ge ——— 


et ='s 
+ 2 


: CUT AREA FILL AREA 
(428-41 E) x 7.0421. O)=/.3x 380 = -4240 | (Lef? or bint lire). 
| (38.0 -I5. 0. 16) =3. 6 = -43. 

ig tehe Mery sie lxs20- -ente rm a permease eC 

oreo Of trapezoid JMLK | (35.0-33.5)x(/4.6429.9) =/.5 x44.5 = -66.75 
(44.5 -39.5)x (45.04 50.0)2 5.0% 95.0 = 4476.00| oreo of rropezow” SCBT 

orea of travezoic PMNO | (43.7-43.5)x (29.94/46) =/0.2x 44.5 = 4453.90 
(45.0 -44.5)x (50.04+30.0) = O05 x G0.0= +40.00'! area of srapezojo ECBO 

oreo Of rapezold FPOQ ' (4.0 -43.7)x (ih +000) = 03x /4.6 = +4.38 
(45.0-42.8)x (30.04/7.0) = 2.2x47.0 = (03.40 | area of triangle FED 

area of trapezoid © GHQ | (C1494 Of cermer fra). 

| (42.0 -38.0)x(00.0 + 14.8) = 4.0% /4.38 = 437.20 

area of sriarg/e VAU 
| (42.8-42.0)x(1d.34/7.0) =0.8x3/.3 = +25.04 
: area of frqoezoid GVUH 
\ (43.7-42.8)x(17.04 1.3) = O.9X 3/3 = +28./7 
' orea Of trapezoid EGHL 
| (44.0 - 43.1)" (18.3+00.0)2 0.3% (8.3 = +.4.29 
i area or rriangle FES 
| 7ona/ Quart ties * 372.28 
| Tofa/ Quaritities ~//0.45 
' 462.93 
| 462.43 +2 = 23/2/5 square reer 
| F/// area OF Figure ATBDFIHU 


Total Guworiti#es + 5/5.00 
Tofa! Quvuoritities - 276.80 
238.20 
238.20+2 =//9./0 sqvore feat 
Cut orea of Figure HKLNOQ 


CALCULATOR MACHINE METHOD COMPUTED WITH AN EIGHT ROW KEYBOARD 
(All dials and the rows on the keyboard are numbered from the right to the left) 


Turn into the upper dials 3 to 1 the elevation of the starti point as previously determined. 
In Computing the area of the fill (ATBDFIHU) this figure would be 35.0. Establish two decimal points 
on the keyboard for the distances. In this instance the decimal points would be between rows 2 and l 
and between rows 7 and 6, Then the decimal points on the lower dials would be between dials 3 and 2 
and between dials 6 and 7. The fill area either left or right of center-line can now be computed. 

1. Starting on the left and proceeding clockwise, set the distance 14.6 around one of the key- 
board decimals, say the one on the left side of the machine. Keyboard reads 14.60000.0. Change 
upper dials to read 35.0, the elevation at 14.6. Lower dials read (dials 11 to 1) 9956.20000.00 and 
the area of the triangle AST has been subtracted, always bearing in mind the fact that the final 
answer will be divided by 2. 

2. Set 29.9 around the decimal point established on the right of the keyboard. Keyboard reads 
14.60029.9. Change upper dials to read 33.5, the elevation at 29.5. Lower dials read (dials 11 to 1) 


Gb-C0Z2 


9934.29955.15 and the area of the trapezoid SCBT has been subtracted. 

3- The next clockwise point is at 14.6 which is the number on the left of the machine. There- 
fore there is no change in the keyboard and it still reads 14.60029.9. Change upper dials to read 
43-73 the elevation at 14.6 on the typical section or templet. Lower dials read (dials 10 to 1) 
00%.22260.13 and the area of the trapezoid ECBD has been added. It my be that 2 1 or a 9 will ap- 
pear in lower dial 12 or 13, depending upon the type of machine used or the manner in which the eleva- 
tion 33.5 is changed to 43.7, but in any event disregard it. 

Note: It is now obvious that the distances placed on the keyboard alternate fromthe left to 
the right of the Keyboard, and that every distance is multiplied by the difference in elevation in- 
volved in going from one point to another. Therefore each distance is always multiplied by two fig- 
ures, one when going to the distance and one when leaving the distance. 

4. The next point is at center-line. Therefore clear the right side of the keyboard. Keyboard 
reads 14.60000.0. Change upper dials to read 44.0, the elevation at 0.0. Lower dials read (dials 
10 to 1) 087.60260.13 and the triangle FED has been added. 

5. Clear the left side of the keyboard. Keyboard reads 00.00000.0. Change upper dials to read 
38.0. Lower dials will not change and the area to the right of center-line can now be computed. 

6. Proceeding counter clockwise, set 14.3 on the left side of the keyboard. Keyboard reads 
14.30000.0. Change upper dials to 42.0. Lower dials read 144.80260.13 and the triangle VAU has been 
added. 

7- Set 17.0 on the right side of the keyboard. Keyboard reads 14.40017.0. Change upper dials 
to read 42.8. Lower dials read 156.24273.73 and the trapezoid GVUH has been added. 

The next counter-cl ockwise point is at 14.3, 30 the keyboard reading remains 14.30017.0. 
Change upper dials to 43.7, lower dials read 169.11289.0%, and the trapezoid EGHI has been added. 

9. Clear the right side of the keyboard. Keyboard reads 14.40000.0. Change upper dials to 
read 44.0. Lower dials read 173.40289.03 and triangle FEI has been added. 

10. Clear the keyboard. Considering the figure in the lower dials, 173.40289.03, as two sepa- 
rate angwers, 173.40 and 289.03, add the two together. The result is 462.43, which mumber divided 
by 2 gives the fill area 231.215 square feet, figure ATBDFIHU. 


1. In computing the cut area, turn 42.8 into the upper dials and set 17.0, the starting point 
and 21.0, the next counter clockwise point, on the keyboard. Keyboard reads 21.00017.0. Change 
upper dials to 41.5. Lower dials read 99972.69977.90 and the trapezoid GJKH has been subtracted. 

2. Set 41.0 on the right of the keyboard. Keyboard reads 21.00041.0. Change upper dials to 
39.5. Lower diale read 99930.69895.90 and the trapezoid JMLK has been subtracted. 

3- Set 45.0 on the left of the keyboard. Keyboard reads 45.00041.0. 45.0 is the same eleva- 
tion (39.5) as 41.0 so the upper dials do not change and lower dials remain 99930.69895. 90. 

4. Set 50.0 on the right of the keyboard. Keyboard reads 45.00050.0. Change upper dials to 
44.5. Lower dials read 155.70145.90 and the trapezoid PMNO has been added. 

5. Set 30.0 on the left of the keyboard. Keyboard reads 30.00050.0. Change upper dials to 
45.0. Lower dials read 170.70170.90 and the trapezoid RPOQ has been added. 
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6. Set 17.0 on the right of the keyboard. Keyboard reads 30.00017.0. Change upper dials to 
42.8. Lower dials read 104.70133.50 and the trapezoid RGHQ has been subtracted. 

7- Clear the keyboard. Set 104.70 on the right side of the keyboard rows 5 to 1. Keyboard 
reads 000104.70. Add once with the carriage in the first position and subtract once with the carriage 
in the sixth position. Lower dials read (dials 5 to 1) 230.20. Divide mentally by 2 and the answer 
is 119.10, the cut area figure HKLNOQ. 


GENERAL NOTES 

There are several contingencies which should be considered when using the machine method, de- 
pending upon the type of machine, the number of rows on the keyboard, the farthest distance used, 
and the size of the areas. These contingencies may cause errors and so will be considered. 

1.There are so many different types and makes of calculators being used that no attempt will ve 
made to follow every step on each machine, but it is suggested that an operator, when following the 
examples, note the unnecessary numbers which appear to the left on the lower dial (step #3 computing 
the fill area and step #4 computing the cut area) so that error will not be made by incorporating such 
mumbers in the final answers. 

2. When using an eight row keyboard with distances not exceeding 99.9 feet, error may be made 
(if the final area is 500.00 or more square feet) by the area on the right of the lower dials mm- 
ning into the area on the left when the area on the right becomes too large. However an error of 
this kind will be at least 500.00 square feet in the final area and by observation can be seen when 
it appears on the machine. When using a ten row keyboard, the same thing may happen if the final area 
is more than 5000.00 square feet. 

3. When the area is too large to work on your machine, split the area into enough parts so that 
it may be worked. 

4. If the area extends past 100.0 feet, out from center-line, and there is therefore not enough 
Tows on the keyboard (applicable to an eight row keyboard), subtract some conetant from the distance 
on each rod reading and proceed as usual. 

5- If on some area there is doubt, check it by longhand and the operator will soon become fam- 
iliar with any machine errors. 

6. If it is desired to figure exceedingly large areas (applicable particularly to overhaul) two 
machines may be used at the same time. 
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RUNOFF FOR CULVERT DESIGN 
IN “FARMING COUNTRY — 
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CONCRETE PAVEMENT DETAILS 
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JOINTS FOR CONCRETE HIGHWAY PAVEMENT 
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SPECIAL JOINTS FOR CONCRETE PAVEMENT 
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SOLUTIONS OF PAVEMENT Y AREAS 
CASE 4 
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QUANTITIES FOR ESTIMATING 


GALS_Oi 
case Ee 50 YD. 
coaese| curs | mix _\peme| Mix [5zAL | 


BITUMINOUS SURF TREATMENT, TYPE-A| a5 -50| 2d 

B/TUMINOUS SURF. TREATMENT, TYPE-B 

LOAD MIX SULFACE COUESE 

PLANT MIX SURFACE COURSE la, /5/ 10.25 


For reinforcement, jncrease 6 Base course grave/ quantities /0 %; 9,5 fe. 
for compaction, increase both fap and Base course’ qantities 20%. 

for estimating purposes, 3 cubic yard ed ve/ wWelghs 2850 Dour7as. 

Use 20 ga/s. 04 water per for of Lase oi ca? halt of fop course pnayeria/ 


Use 15 gals. of water'per cubic yard of en Mies Biya Selected borrow base. 


Use one fa/t Pour £259 foo? of Width of ¢9e course for each rnile of fhe gsi 
To 


of cushion, selected borrow b83e, and fop for estimating Rolling of each 
7e provide tor coptingencies, add 20 7%. 7e Overhaul qantiNies. 

All meta! pipe cul. are made ir 2 ft rvltples. 
All conc. pipe culv are made th 44% or 6 fi mu /tples. 
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SURFACING FOR BRIDGES $ APPROACHES 
GRAVEL SURFACE APPROACH. 


6” COMP BASE \COUESE 
CROWN 0.02’ PE /O’ - CROWN 0.02 PER LO" 


QUANTITIES (ONE 5/DE ONLY) 
TONS /#” COMP. TOP COURSE - G 
TONS 6G” COMP. BASE COURSE -25 


GRAVEL = 2850” PER CU. YD. 
ADO 20% FOR COMPACTION ON SUMM4EY SHEET. 


HIGHWAY SURFACE 


GRAVEL SURFACE BRIDGE 


2" COMP GRAV SURF. AT CUES 
MIN. 3$ COMP. GRAV. SUL AT. é 


GRAVEL (SURFACE sit 


ey 
ea! Dens ee ORE FEL ALAS SD =o 3° <1. Pg Wo Sei 4 ee 3 ‘ “Aso See 
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ee | 
/é GRAY BALLAST 
PROVIDED BY BRIDGE CONTRACTOL. 


GEAVEL SURFACE 


BE. ROWAY |\70NS PER LIN. FT- 
WIDTH TOP COURSE 


Wr SAULVale(NIWOY 


VAI -/EZ 


AOD 20 fe FOR COMPACTION ON SUMMARY SHEET. 
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SURFACING FOR BRIDGES $ APPROACHES 


DOUBLE PRIME BITUMINOUS SURFACE APPROACH 


2” COMP GRADE A” P/ME 
TOP COURSE GRAVEL 


CG’ COMP BASE COURSE 
CROWN 0.02’ PER /0' | CROWN 0.02’ PER sO" 


QUAN TITIES 
(ONE S/DE ONLY). 


TONS G° COMP BASE COUVRSEL 
TONS 2" COMP. TOP COURSE 
TONS STONE CH/PS 
GALS PRIME O/L 
GALS SEAL O/L 


CHIPS = 24 * Pte IQ. YO. 

GRAVEL = 2850" PEL CV. VO 

PRIME O/L 2 0.3393 GAL. PE SQ. YO. a Dipole ond COM TIONS 
SEAL O/L = 0.993 GAL PER SQ. YO. : 


DOUBLE PRIME BITUMINOUS SURFACE BRIDGE DECK. 


2°COME, TOP COURSE AT CURE. 
MIN. 32 COMP TOP COURSE AT 


FIOVIDED BY BRIDGE CONTEACTOL 


DOUBLE Pke/ME B8/T- SURFACE 


BL ROWAYTONS PER LIN FT \TONS PER LIN FR GAL.FER LIN. FT 
WIDTH 


CHIPS TOP COURSE | PRIME SEAL 


CHIRS = 24™ PEE 52. YO. 

GRAVEL 2 2850" PZ CU. YO. 

PRIME O/L = 0.SI3 GAL PEL 50.YD. 
SEAL O/L * 0.33838 GAL PEL 42. YO. 
AOD 20 fe FOR COMPACTION ON 
SUMMARY SHEET 


2I3-KAZ 


SURFACING FOR BRIDGES € APPROACHES 
ROAD MIX. BITUMINOUS SURFACE APPROACH 


25" 11. 25° 
10.5 ° /O.5° 
4 


0.25 /2. 25° 
/0.0 SEAL ¢ CHIPS |/0.0' SEAL $¢ CHIPS. 


2° COMP 2D. MUX. BIT, SUF 


2" COMP GRAVEL COURSE 
6G” COMP BASE COURSE 


"EOWN 0.02 PEL /.O" CLOWN 0.02'Pze /0° 


QUANTITIES N 
ROAD NIX B/T- SULF : 
(ONE S/DE OnLy) q 
TONS G COMP GASE COURSE 
TONS 2° COMP GRAVEL COURSE 
TONS 2° COMP TOP COURSE 
TONS STONE CHIPS 
GALS. MIX O/L 
GALS. SEAL O/L 
58. YOS. PROCESSING 


ADD 20 fo FOR COMPACTION ON 
SUMMARY SHEET. 

CHIPS = 24" PEL 5Q. YO. 

GRAVEL = 2850* PEC CUYD. 

MIX O/L © 1.4 GAL PER 5Q.YD. 

SEAL OWL 2 0.339 GAL. PEL S8.YO. 


ROAD MIX BITUMINOUS SURFACE BRIDGE. 


MIN.3¢ COMP BIT. SUCFACE AT & 


Gap - RS 
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/# GRAV. BALLAST 
PROVIDED BY BE/DGE CONTRACTOR 


ROAD MIX. BIT. SURF. 


BR. RODWAY TONS PER LIN. FT\TONS PER LIN FT| GAL. PER. LIN. FT- @.YOS. PER LIN. FT. 


WIDTH CHIPS TOP COURSE M/X SEAL PROCESSING 


3.734 
4.045 
4,555 
4.667 
pan D IO 


CHIPS = 24% PE 5Q.YO. 

GRAVEL = 2850*% PEL CU. YO. 

MIX O/L © 1.4 GAL. PEP 5Q.YO. 
SEAL O/L = 0.353 GAL. PEL 5@. YO. 
AOD 20 70 FOR COMPACTION 
ON SUMM4&Y SHEET 
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SURFACING FOR BRIDGES APPROACHES 
PLANT MIX 8B/TUMINOUS SURFACE APPROACH 


N.25° N.25 

10.5’ /0..5" 

10.25" 10.25" 
10.0 SEAL é CHIPS 0.0 SEAL $¢ CHIPS 


2° COMP PLANT M/X B/T- SURF 


Yh RE | EEE EO EO 
2° COMP GRAVEL COURSE 


6” COMP. BASE COURSE e 
4) OWN 0.02 PER /.0" ; 210 ae 


QUANTITIES 
PLANT M/X B/T- SURF: 
(ONE 5/DE ONLY) 
TOMS G COMP BASE COUESE 25 
TONS 2° COMP GEAVEL COURSE 8 


SON 


TONS 2° PLANT MIX. 9 fe 
TONS STONE CHIPS zZ ry 
GALS, M/X OL 1/28 \ 
GALS. PRIME O/L 26 X 
GALS.5ZAL O/L 54 NZ | 
9 4 
SS “ 
WY; 


CHIPS = 24% PEL SQ. YO. 

GRAVEL = 2850* PLL CU. YD. 
PLANT M/X += 302/" PER CU. Yo. 

MIX O/L * 6 To GRAV. WT. 

SEAL OL = 0.333 GAL. PEL Sa. YO. 


AOD 20 Fo FOR COMPACTION 
ON SUMMARY SHEET. 


PLANT M/X BITUMINOUS SURFACE BRIDGE 


= Ceyuon 


MIN. 8$ COMP B/T svee aT € 
\ 2" COMP. BIT: SURF AT CURB 
A4L 


Te 
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lt GRAVEL BALLAST 
PROVIDED BY BR. CONTRACTOR 


PLANT M/X BIT. SURFACE 
BR. ROWAY| TONS PE. LIN. FT. 


WIDTH [CHIPS \PLANTMN MX | SEAL 


TWO 


iS" 
» 


CH/PS = 24" 2P£2 SQ. YO. 

GRAVEL = 2850" PEL CU. YD. 

PLANT Mix = 302/" PE CU.Yo. 

MIX O/L * 6 To GRAV. WT 

SEAL O/L = O.I33 GAL PLE 5A. YO. 
ADD 20% FOR COMPACTION ON SUMMARY SHEET ¢ 
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MARKS ON STONE MONUMENTS 


Stone corners may be notched on edges, or grooved on faces 
depending on how stone is set in relation to cardinal points. For 
convenience, illustrations below show grooves. 


INTERIOR CORNER 
COMMON TO FOUR SECTIONS 


Nuinbher Of yroores 217 £291 gd Fut) 
MICCE HID CONC (tT OCL Of 1771108 
4701) L286) aI S00/t/? bowrdorias Of 
190 [OWTS/ND. 


EXTERIOR CORNER 
COMMON TO FOUR SECTIONS ON N.AS. TOWNSHIP LINE 


Nitibher of Glooves of) Norte ad Gaull 
laces (dicate rita ber of 11les from 
COVES LONATG JOWTIBIUDP COVTIETS. 


EXTERIOR CORNER 
COMMON TO FOUR SECTIONS ON E.& W. TOWNSHIP LINE 


Nutaber Y grooves 017 L281 at Hesh 
LOCOS MOCO ES 11tltabeL Of miles from 
AO°EBGONIFIAG (OWMEIUP COVIIETS. 


Where ties are to be made to land corners, the field party 
should have a copy of the U.S.G.L.0. notes pertaining to same. 

The topography, description of corners and markings, bearing 
trees and courses contained therein are indispensable for identify- 
ing old corners. 

For markings used in special cases such as closing corners, 
meander corners, witness corners, etc., see Manual of Instructions 
for Survey of Public lands issued for the U.S.G.L.0. 

All locators and R/W field men should be familiar with means 
of identifying corners and also with legal procedure for reestabliash- 
ing lost and obliterated corners. 


WITNESS MONUMENTS FOR CORNERS 


METHODS OF WITNESSING CORNERS WHICH WOULD BE DESTROYED BY HIGHWAY CONSTRUCTION 


Corners to be witnessed where ever possible by 4 monuments so that orig- 
inal point can be located by intersecting alone. Where the lay of the land or 
obstructiors is such as to prohibit the intersection method, not less than 2 
Monuments are to be used in tying the corner. The engineer will be expécted 
to exercise his best judgment in selecting the position for witness corners 
with a view to affording definite and convenient connections from the witness 
corners to the true point for the monument. 

When corner is in fill, cover corner and record as shown in example. 

When corner is in cut, reset corner from witness monuments, placing same 
at least 12 inches below road surface and record depth in notes. 

Where ever possible place witness monuments 1 ft. inside R/W lines. 

Notes, accompanied by sketch, are to be filed in the office of the County 
Clerk and Recorder and copy of same to be sent to the office of the Cadastral 
Engineer in Helena and the general office of the State Highway Commiission. 


Distorice ond aigle to Bec. Cor 
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Terry, Mont. 
Aug. 2, 1935 


I hereby certify that the section corner of Section 1-2-11 and 12, 
T29N - R45E MPM is covered by highway embankment 4 ft. in depth, that the 

corner is referenced with iron pins 1" x 30" set at the angles and distances 
as shown and that guard stakes, giving description of corner, angles and dis- 
tances as set adjacent to each reference monument. 


Tom Smith 
Project Engineer 
Montana State Highway Comm. 
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MATERIALS REQUIRED 
TO MAKE ONE CU.YD. OF RAMMED CONCRETE 
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